starfish oocytes and sea urchin embryos at the 1-cell stage is described. The procedure is based on the findings that inhibitors of DNA synthesis block mitotic cell division of sea urchin embryos which requires DNA synthesis but do not affect meiotic maturational divisions of starfish oocytes which are independent of DNA synthesis. The efficacy of the method is verified by the isolation of aphidicolin, an inhibitor of DNA synthesis, from the culture filtrate of the fungus Harziella entomophila according to the bioassay procedure proposed in this study.
Knowledge of the mechanism governing
DNA synthesis is central to our understanding of cell proliferation. (Table I) . If arabinofurano sylcytosine had any harmful effects on cell functions other than DNA replication which were essential for karyokinesis and cytokinesis to occur, it would affect maturational process of starfish oocytes as well. Such selective in hibition of cell divisions by arabinofuranosyl cytosine as revealed in the present study sup ports the view that the chemical is a selective inhibitor of DNA synthesis in vivo.
N-Hydroxyurea and 5-fluorouracil are known to be inhibitors of deoxyribonucleotide biosynthesise6) Pools of deoxyribonucleoside triphosphates in sea urchin eggs are high and sufficient to support two or three cycles of DNA replication.8) Therefore, N-hydroxyurea and 5-fluorouracil do not affect the first cleavage of sea urchin embryos (Table I) . Since matu ration of starfish oocytes is unaccompanied by DNA replication, N-hydroxyurea and 5-fluorouracil do not affect the divisions. Effects of N-hydroxyurea on early sea urchin embryos and starfish oocytes have been studied by other investigators,2,8) and our study confirmed their results.
Cycloheximide is known to inhibit protein synthesis in eukaryotic cells by inhibiting chain initiation as well as chain elongation by acting on the 60-S subunit of the ribosome.'' Protein synthesis is essential for both cleavage of sea urchin embryos10) and meiotic maturation in starfish oocytes.2) As expected, cycloheximide affected these cell divisions (Table I) .
RNA synthesis is quite low during the early cleavage of sea urchin embryos.11) Maternal messenger RNA synthesized during oogenesis and stored in unfertilized eggs plays a central role in translation.
Therefore, actinomycin D, which inhibits RNA-polymerase reaction,12) was shown to be unable to inhibit cleavage of sea urchin embryos by Gross and Cousineau.13) The present study confirmed this (Table I) Isolation of aphidicolin from the culture filtrate of Harziella entomophila as a selective inhibitor of mitotic division in sea urchin embryos In order to exemplify the usefulness of the bioassay system for the detection of inhibitors of DNA synthesis as described in the preceding section, effects of culture filtrates of 50 different actinomycetes and fungi were examined on divisions of sea urchin (Clypeaster japonicus) embryos and starfish (Asterina pectinifera) oocytes. It was found that the culture filtrate obtained from the fungus Harziella entomo phila inhibited cleavage of sea urchin embryos but did not affect 1-methyladenineinduced meiotic maturation of starfish oocytes (Table  II) . Culture filtrates of 11 different strains inhibited both of mitotic division in sea urchin embryos and meiotic maturation in starfish oocytes. Filtrates obtained from the other 38 strains did not block cell divisions of both forms.
The mitosis-inhibitory activity in the filtrate In other words, no chromosome replication takes place during maturational divisions. We have demonstrated in this study that inhibitors of DNA synthesis have no effects on the maturational process. Sea urchin eggs are ideal cells for studies of the control of DNA synthesis because they can be obtained in great numbers, they incorporate radioactive precursors into DNA, they are very synchronous, and the period of synthesis is short and very definable in time. DNA synthe sis is essential for the successful cleavage and development. The dependence of cleavage on the synthesis of DNA may need some words since the famous experiment by Harvey18) showed that parthenogenetically-activated an nucleate halves of sea urchin eggs can cleave in an orderly manner. In later studies, 19 ) how ever, she demonstrated that capabilities of the ooplasm to cleave were altered after fertili zation, in that annucleate halves derived from fertilized eggs did not cleave while the nucleated halves developed normally. The synthesis of proteins necessary for cleavage depends upon the synthesis of DNA according to the ob servations by Young et al.1) with the sand dol lar Echinarachnius partna embryos.
The bioassay system for the detection of inhibitors of DNA synthesis as proposed in this study depends on the assumption that test samples are permeable equally to sea urchin embryos and starfish oocytes. The premise is not unreasonable in the case of lipophilic and non-ionic chemicals, aphidicolin being one of them, since a barrier to passive movements of such chemicals across plasma membranes is quite small.20)
The experimental results described in this study suggest that aphidicolin is a selective inhibitor of DNA synthesis in sea urchin embryos. However, more detailed informations are obviously required to support this. In this context, one of the authors (S.I.) has recently obtained evidence supporting the procepure and verifying the usefulness of our procedure to detect inhibitors of DNA synthesis. The findings, which were reported in a brief pre liminary form,21) are as follows. The incorpo ration of thymidine into DNA of Hemicentrotus 
